1. Introduction {#sec0005}
===============

Neurofibromatosis type 1 (NF-1) is often associated with various orthopedic disorders, especially scoliosis \[[@bib0005]\]. Spinal deformity in patients with NF-1 can be induced by localized neurofibromas \[[@bib0010],[@bib0015]\]. Although the surgical management of spinal deformities in patients with NF-1 is a major challenge, several studies have shown the efficacy and safety of such surgical treatment in patients with NF-1 \[[@bib0020], [@bib0025], [@bib0030], [@bib0035], [@bib0040], [@bib0045]\].

We herein report the extirpation of neurofibroma and posterior spinal fusion with segmental spinal instrumentation in a case of scoliosis with NF-1.

This work has been reported in line with the SCARE criteria \[[@bib0050]\].

2. Report {#sec0010}
=========

A 12-year-old boy was admitted to our hospital for the treatment of scoliosis. He had been diagnosed with NF-1 because of café-au-lait macules and scoliosis. The scoliotic curve measurement by Cobb's technique was 73° on plain X-ray. Chest computed tomography revealed a neurofibroma in the posterior mediastinum ([Fig. 1](#fig0005){ref-type="fig"}). We suspected that the scoliosis had been induced by the neurofibroma, so we planned a two-stage procedure involving the extirpation of the neurofibroma in the lateral position, and posterior spinal fusion with segmental spinal instrumentation for the scoliosis in the prone position.Fig. 1(A) Computed tomography (CT) showing the tumor located in the posterior mediastinum (white asterisks). (B) CT showing scoliosis with the tumor (black asterisks).Fig. 1

First, extirpation of the neurofibroma was performed by a posterolateral incision in the right lateral position ([Fig. 2](#fig0010){ref-type="fig"}A). The tumor appeared dark-red in color and was widely adjacent to the spine and surrounding tissues, e.g. the azygos vein and trachea. We extirpated the tumor from the surrounding tissues without involving the spine. Posterior spinal fusion with segmental spinal instrumentation for scoliosis were then performed by a middle incision in the prone position ([Fig. 2](#fig0010){ref-type="fig"}B). Pathological examination revealed that the tumor was stained by S-100 and CD34, therefore the tumor was diagnosed with neurofibroma ([Fig. 3](#fig0015){ref-type="fig"}A, B). The postoperative scoliotic curve measurement by Cobb's technique was 45° ([Fig. 4](#fig0020){ref-type="fig"}).Fig. 2(A) Intraoperative findings showing the tumor's dark-red appearance, being located widely adjacent to the spine and surrounding tissues (white asterisks). (B) Macroscopic findings showing that the boundary between the tumor and surrounding tissues is unclear.Fig. 2Fig. 3(A) Immunohistochemical staining showing the tumor stained by S-100. (B) Immunohistochemical staining showing the tumor stained by CD34.Fig. 3Fig. 4Postoperative plain X-ray showing improvement in the scoliosis.Fig. 4

A pathological examination revealed that Schwann cells and fibroblasts had increased in numbers and infiltrated the surrounding tissues, and the tumor was diagnosed as neurofibroma.

3. Discussion {#sec0015}
=============

Scoliosis is the most common skeletal deformity of NF-1, with an occurrence of 10%--64% \[[@bib0010]\]. The optimum treatment for scoliosis in NF-1 patients remains controversial. Generally, a dystrophic scoliotic curve \<20° should be closely observed for progression at 6-month intervals. For patients with scoliotic curves of ≥20°, posterior spinal fusion with segmental spinal instrumentation is indicated \[[@bib0005], [@bib0010], [@bib0015], [@bib0020], [@bib0025], [@bib0030], [@bib0035], [@bib0040], [@bib0045]\]. In our case, surgical intervention was deemed necessary because the frontal scoliotic curve was 73°.

Some 2%--3% of all scoliotic patients with severe curves reportedly have neurofibromatosis \[[@bib0005]\]. Aetiological theories suggest that the development of a spinal deformity in patients with neurofibromatosis is due to the erosion or infiltration of bone by localized neurofibromas, primary mesodermal dysplasia, osteomalacia and endocrine disturbances \[[@bib0005], [@bib0010], [@bib0015]\]. In our case, a pathological examination revealed the infiltration of tumor cells into the surrounding tissues. This suggests that neurofibroma induce spinal deformity by infiltrating the bone.

The optimum surgical approach for the extirpation of neurofibroma located in the posterior mediastinum remains to be established. It may be difficult to extirpate a tumor in this position via a posterior approach alone, as the tumor is surrounded by several tissues, e.g. azygos vein, trachea and esophagus. In our case, we first extirpated the tumor located in the posterior mediastinum via a posterolateral incision in the right lateral position. With this approach, it may be easy to confirm the safe relationship between the tumor and surrounding tissue. Extirpation of tumors located in the posterior mediastinum and posterior spinal fusion with segmental spinal instrumentation for scoliosis may need to be performed in cooperation with a thoracic surgeon and orthopedic surgeon.

4. Conclusion {#sec0020}
=============

We safely performed a two-stage procedure involving the extirpation of a neurofibroma in the lateral position, and posterior spinal fusion with segmental spinal instrumentation for scoliosis in the prone position. Surgical intervention for scoliosis caused by neurofibroma should be performed in cooperation with a thoracic surgeon and orthopedic surgeon.
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